The rate of occupational accidents is increasing, leading to a number of organizational deficiencies. For European Union (EU), the non-fatal accident number in 2017 was 3,315,101. An increase in the number of accidents is recorded in many of the member states. In addition, the increase in accidents tends to focus on certain sectors and is due more to the increase in the incidence rate than the increase in the workforce. Companies in these industry sectors have also implemented less intensive prevention practices than firms in other sectors. Performing a statistical evaluation of non-fatal and fatal accidents is an important one. This assessment helps managers understand the importance of implementing prevention and control methods across organizations. For this research, we used series of data obtained from the Romanian National Institute of Statistics (NIS), Labor Inspection in Romania, and Eurostatof the European Commission. Data series evaluations were conducted for the EU and Romania. A qualitative assessment of the industry data series had been carried out. Furthermore, T-tests and analysis of variance analysis (ANOVA) were performed to identify the relationships between the frequency index of fatal and non-fatal accidents, and the categories chosen. The values obtained for men were significantly higher than those of female workers. Based on the results of the qualitative assessment and European and national strategies, an experimental model for the prevention and control of occupational accidents is proposed. At the end of the paper, the situation of labor accidents in Romania and Bulgaria, two EU member states, is assessed in the agriculture, forestry and fishing, manufacturing, construction and transport, and storage sectors. A series of trends are presented for the period 2018-2020. The results obtained from the evaluation of the data series represent an important core of the Romanian Labor Inspectorate for the development of strategic actions.
Introduction
From the perspective of global sustainable development, occupational health and safety (OSH) is an essential issue. For OSH, workplace accidents in the European Union are the most important areas of action of the European Union's (EU's) social policy. The EU's commitment to improving working policies began in 1951, with the signing of the treaty establishing the European Coal and Steel Community (ECSC). This treaty was subsequently extended to all places of work by signing the Treaty of Rome. In 1987, the Single European Act opened a new chapter emphasizing the importance of OSH in the workplace. In 2000, the Lisbon European Council developed the "Creating more and better jobs" strategy and four basic indicators were used. Statistical data refers to non-fatal and fatal accidents at work in the European Union (EU) and in Romania; the data series in the statistics used were obtained from the National Institute of Statistics of Romania (NIS), Labor Inspection from Romania, and Eurostatof the European Commission [17] [18] [19] [20] . The data in these series were declared accidents within the enterprise. Some series may give some discontinuities because the data did not exist. The following indicators are used in the present research-rate of incidence frequency index of labor accidents, the frequency index of fatal accidents, the average duration index, and the index of severity.
The incidence rate was calculated as the number of injuries per 100,000 employees (the indicator being used in the EU situation assessment). The frequency index of non-fatal accidents is defined as the number of injuries per 1000 workers. The frequency index of fatal accidents is the number of injuries per 1000 workers.
The average durability index highlights the number of days lost, on average, by an injured person in the workplace. The severity index is defined as the total number of days of work incapacity per 1000 employees. T-test and ANOVA analysis were used to verify the statistical results. Following the evaluation, a strategic model for improving the current situation is proposed based on the national and European strategy. The EU Strategic Framework on Health and Safety at Work 2014-2020 and the National Occupational Safety and Health Strategy for the 2017-2020 are used for the model proposed for the prevention and control of work accidents. In order to highlight the situation of Romania compared to the situation existing in the EU, a comparative assessment is presented on the Romanian and Bulgarian activity domains. Based on the presented assessment, a series of accident trends are presented for the period 2018-2020.
The Situation of Work Accidents in the EU
This section presents the situation at EU level, assessing non-fatal and fatal accidents. Figure 1 presents the situation of work accidents for the period 2013-2017. From the perspective of work accidents, it can be noticed that in 2013, the number of non-fatal accidents was 3,127,546, the lowest level of accidents registered in 2013-2017. In 2015, there were approximately 3.21 million nonfatal accidents that led to at least four calendar days of absence from work. Since 2016, labor accidents had started to increase, reaching 3,315,101 in 2017. Evaluating the distribution of non-fatal accidents in EU member countries, Table 1 Evaluating the distribution of non-fatal accidents in EU member countries, Table 1 level of non-fatal accidents is recorded in Germany, followed by France, Spain and Italy. By realizing the dynamics of accidents, in percentages, by comparing the year 2017 to 2016, it can be noticed that Hungary recorded the highest dynamics of the variation of +45.16%. France has recorded an increase in accidents in 2017 compared to 2013, with a variation dynamics of +32.12. Greece has the highest fall in accidents in 2017 compared to 2013, with a value of −58.79% for DV. There are no datasets for Iceland [7] [8] [9] [10] [11] [12] [13] . The number of non-fatal accidents has increased as a result of the development of some areas of activity, consumption intensity, infrastructure development, and other arguments [21] [22] [23] [24] [25] [26] [27] [28] . Consumers' needs are becoming ever more intense and diverse, so that business sectors develop in line with consumer demands [25] . Fields of activity develop and increase their activity capacity so that the number of accidents can increase [27] . Table 1 . The distribution of non-fatal accidents in European Union (EU) member countries [1] . From the perspective of the fatal accidents that occurred in the European Union during the period 2013-2017, Figure 2 , it can be noticed that in 2013, the number of accidents was 3674, a fairly high level. Until 2015, the number of fatal accidents was on the rise, and from 2016 the number of fatal accidents had started falling. In 2015, the number of fatal accidents was 3876, or about 828 non-fatal accidents for each fatal accident. There was a slight decrease in the total number of non-material workplace injuries in the EU-28 between 2014 and 2015, with about 9118 fewer (equivalent to a 0.3% reduction). In contrast, there were 102 fatal accidents in the EU-28 in 2015 compared to 2014 (equivalent to a 2.7% increase). In terms of the distribution of fatal accidents for EU countries, Figure 3 , it can be noticed that France, Italy and Germany are the countries with the most fatal accidents. In France, the number of fatal accidents in all sectors of activity was 595 and in Italy 481 in the year 2017. The lowest variation was in Cyprus, where the number of fatal accidents in 2017 reached 5 compared to 2013 when 9 accidents occurred [9] . The highest increase in fatal accidents was recorded in Luxembourg, where In terms of the distribution of fatal accidents for EU countries, Figure 3 , it can be noticed that France, Italy and Germany are the countries with the most fatal accidents. In France, the number of fatal accidents in all sectors of activity was 595 and in Italy 481 in the year 2017. The lowest variation was in Cyprus, where the number of fatal accidents in 2017 reached 5 compared to 2013 when 9 accidents occurred [9] . The highest increase in fatal accidents was recorded in Luxembourg, where 22 accidents occurred in 2017 compared to 6 accidents in 2013. In terms of the distribution of fatal accidents for EU countries, Figure 3 , it can be noticed that France, Italy and Germany are the countries with the most fatal accidents. In France, the number of fatal accidents in all sectors of activity was 595 and in Italy 481 in the year 2017. The lowest variation was in Cyprus, where the number of fatal accidents in 2017 reached 5 compared to 2013 when 9 accidents occurred [9] . The highest increase in fatal accidents was recorded in Luxembourg, where 22 accidents occurred in 2017 compared to 6 accidents in 2013. From the perspective of the fields of activity where these non-fatal accidents had occurred, the main sectors of activity considered for evaluation were agriculture; industry and construction (except mining); services of the business economy; agriculture, forestry, and fishing; crop and animal production; hunting and related service activities; and forestry and logging. It can be seen, Figure 4 , that agriculture, industry and construction (except mining), and services of the business economy record the most work accidents. The level reached during the analysis period was over 2.4 million accidents. The lowest number of work accidents was recorded in forestry and logging [7] [8] [9] [10] [11] [12] [13] [14] . From the perspective of the fields of activity where these non-fatal accidents had occurred, the main sectors of activity considered for evaluation were agriculture; industry and construction (except mining); services of the business economy; agriculture, forestry, and fishing; crop and animal production; hunting and related service activities; and forestry and logging. It can be seen, Figure 4 , that agriculture, industry and construction (except mining), and services of the business economy record the most work accidents. The level reached during the analysis period was over 2.4 million accidents. The lowest number of work accidents was recorded in forestry and logging [7] [8] [9] [10] [11] [12] [13] [14] . In the EU-28, an incidence rate of 1533.39 was recorded in 2013, and in the year 2015 there was an average of 1513 non-legitimate accidents per 100,000 people (see Figure 5 ). The incidence rate among EU member states was less than 100 accidents per 100,000 people employed in Bulgaria and Romania and over 2750 per 100,000 people employed in Spain, Portugal, and France. The highest rate was recorded in France, reaching a level of 3160 non-fatal accidents per 100,000 people employed. The incidence rate for non-fatal accidents increased in 2016 and 2017 because, among others, In the EU-28, an incidence rate of 1533.39 was recorded in 2013, and in the year 2015 there was an average of 1513 non-legitimate accidents per 100,000 people (see Figure 5 ). The incidence rate among EU member states was less than 100 accidents per 100,000 people employed in Bulgaria and Romania and over 2750 per 100,000 people employed in Spain, Portugal, and France. The highest rate was recorded in France, reaching a level of 3160 non-fatal accidents per 100,000 people employed. The incidence rate for non-fatal accidents increased in 2016 and 2017 because, among others, agriculture, industry and construction (except mining), and services of the business economy domain presented an increase of over 30,000 non-fatal accidents in 2016 compared to 2015 (see Figure 4) . In the EU-28, an incidence rate of 1533.39 was recorded in 2013, and in the year 2015 there was an average of 1513 non-legitimate accidents per 100,000 people (see Figure 5 ). The incidence rate among EU member states was less than 100 accidents per 100,000 people employed in Bulgaria and Romania and over 2750 per 100,000 people employed in Spain, Portugal, and France. The highest rate was recorded in France, reaching a level of 3160 non-fatal accidents per 100,000 people employed. The incidence rate for non-fatal accidents increased in 2016 and 2017 because, among others, agriculture, industry and construction (except mining), and services of the business economy domain presented an increase of over 30,000 non-fatal accidents in 2016 compared to 2015 (see Figure 4) . According to the European Commission, the explanation for non-fatal accident rates would be that current reporting systems do not support victims in reporting accidents [1, 2] . This is why many times these accidents remain undeclared and are not found in national and international statistics. It can be seen that the incidence rate is between 1.7 and 1.83. The lowest level was recorded in 2017, or 1.71 deaths per 100,000 employees, Figure 6 . According to the European Commission, the explanation for non-fatal accident rates would be that current reporting systems do not support victims in reporting accidents [1, 2] . This is why many times these accidents remain undeclared and are not found in national and international statistics. It can be seen that the incidence rate is between 1.7 and 1.83. The lowest level was recorded in 2017, or 1.71 deaths per 100,000 employees, Figure 6 . Assessing the overall situation of OSH, it can be seen that the number of accidents at work varied greatly depending on the economic activity in question. Men-dominated activities generated more work-related accidents because they were more risk-intensive sectors (construction, machinebuilding, and others) [1] . In the EU-28, the construction, production, transport and storage sectors and agriculture, forestry, and fishing accounted for only two-thirds (67.8%) of the total fatal accidents at work and less than half (44.9%) of total fatal accidents at work, respectively, in 2015. More than one in six (16.0%) fatal accidents at work in the EU-28 in 2017 occurred in the construction sector, and the manufacturing sector had a share of 15.0% followed closely by transport and storage (15.5%). Incidence rate Year Figure 6 . Incidence rate for fatal accidents [1, 2] .
Assessing the overall situation of OSH, it can be seen that the number of accidents at work varied greatly depending on the economic activity in question. Men-dominated activities generated more work-related accidents because they were more risk-intensive sectors (construction, machine-building, and others) [1] . In the EU-28, the construction, production, transport and storage sectors and agriculture, forestry, and fishing accounted for only two-thirds (67.8%) of the total fatal accidents at work and less than half (44.9%) of total fatal accidents at work, respectively, in 2015. More than one in six (16.0%) fatal accidents at work in the EU-28 in 2017 occurred in the construction sector, and the manufacturing sector had a share of 15.0% followed closely by transport and storage (15.5%). Agriculture, forestry, and fishing (13.2%) were also registered as an important share [1, 2] . Outside the transport and storage domains, all other service activities recorded relatively lower rates of total fatal accidents. However, non-fatal accidents have always been present in wholesale and retail trade (13.6% of total EU-28 in 2017), human health and social work activities (10.5%), and public administration and defense (5.63%) [1] .
In European Union, the situation of work accidents can be summarized by a series of statements:
• Starting in 2013, approximately 3500 workers annually lose their lives in work accidents.
•
More than 3,000,000 work accidents occur annually in the EU, involving an absence of more than three days from work.
More than 24% of employees believe their health is threatened as a result of the work done.
Of the existing employees in the EU, over 25% say their work has a negative effect on health.
• As a result of the accident rate, the costs of medical leave are disproportionately high. In Germany, medical leave is totaling 460 million days annually.
Social insurance leads to high costs that is the social insurance that can be attributed to illness or accidents. In some EU member states, costs are rising.
To improve the situation of accidents at work in the EU, emphasis is placed on improving and revitalizing the member states' results of implementing health and safety policies; enhancing the capacity of micro and small enterprises to implement effective and efficient risk prevention measures; increasing prevention of occupational diseases by combating existing and new emerging risks; and assessing changes in country demographics [1] [2] [3] .
The Situation of Work Accidents in Romania
The number of employees in Romania in 2017 according to the national statistics is shown in Figure 7 . In 2013, there were 5,076,512 employees with 24% less than the level reached in 2017. Since 2014, the number of employees has been increasing. Hence, the idea of increased number of accidents can be supported [2] . The number of employees in Romania in 2017 according to the national statistics is shown in Figure 7 . In 2013, there were 5,076,512 employees with 24% less than the level reached in 2017. Since 2014, the number of employees has been increasing. Hence, the idea of increased number of accidents can be supported [2] . Assessing the situation of the EU member states, it can be noticed that the dynamics of Romania's variation for the year 2017, compared to 2013, from the perspective of non-fatal accidents was + 21.29%, and the dynamics of the variation for fatal accidents was −12.27%. It can be said that 0.00E+00 Assessing the situation of the EU member states, it can be noticed that the dynamics of Romania's variation for the year 2017, compared to 2013, from the perspective of non-fatal accidents was + 21.29%, and the dynamics of the variation for fatal accidents was −12.27%. It can be said that the situation is acceptable, considering the global situation for EU and national economy.
From the perspective of the number of non-fatal accidents at work, Figure 8 , it can be seen that at the national level, the lowest number was registered in 2013, i.e., 3627 accidents. Starting with 2015, the number of non-fatal accidents is on the rise, with an increase of 11.70% in 2017 compared to 2015. Assessing the situation of the EU member states, it can be noticed that the dynamics of Romania's variation for the year 2017, compared to 2013, from the perspective of non-fatal accidents was + 21.29%, and the dynamics of the variation for fatal accidents was −12.27%. It can be said that the situation is acceptable, considering the global situation for EU and national economy.
From the perspective of the number of non-fatal accidents at work, Figure 8 , it can be seen that at the national level, the lowest number was registered in 2013, i.e., 3627 accidents. Starting with 2015, the number of non-fatal accidents is on the rise, with an increase of 11.70% in 2017 compared to 2015. Fatal accidents have a downward trend, Figure 10 , with the highest level being recorded in 2013 when 199 fatal accidents occurred. The lowest level was recorded in 2016, with 163 fatal accidents. This situation of fatal accidents, as also stated for EU, highlights the situation of accidents declared by employers.
The fatal accidents frequency index, Figure 11 , has a value of about 0.04 per 1000 employees in Romania. This level is maintained, approximately, throughout the analysis period. Starting with 2016, the frequency index value reached 0.03 per 1000 employees. Fatal accidents have a downward trend, Figure 10 , with the highest level being recorded in 2013 when 199 fatal accidents occurred. The lowest level was recorded in 2016, with 163 fatal accidents. This situation of fatal accidents, as also stated for EU, highlights the situation of accidents declared by employers. The fatal accidents frequency index, Figure 11 , has a value of about 0.04 per 1000 employees in Romania. This level is maintained, approximately, throughout the analysis period. Starting with 2016, the frequency index value reached 0.03 per 1000 employees. To identify the sectors of activity that generate the most fatal and non-fatal work accidents, the following were considered-building construction, retail, except motor vehicles and motorcycles; land transport and pipeline transport; manufacture of motor vehicles, trailers and semi-trailers; woodworking and manufacture of wood and cork products, except furniture; food industry; wholesale trade, excluding trade in motor vehicles and motorcycles; and the metal and metal products industry, excluding machinery, equipment, and installations. The situation of work accidents by sectors of activity is presented in Figure 12 . The field of activity of retail trade, except for motor vehicles and motorcycles, recorded the most accidents during the entire period of analysis. This field is followed by land and pipeline transport and building construction. The highest number of accidents in 2013 was achieved in the building sector, and the lowest in the metal and metal products industry, excluding machinery, equipment, and installations. At the level of 2017, most nonfatal accidents occurred in the retail trade, except for motor vehicles and motorcycles, and the lowest in the metal and metal products industry, excluding machinery, equipment, and installations. In 2017, the number of non-fatal accidents decreased particularly in the fields of building construction; woodworking and manufacture of wood and cork products, except furniture; and retail except motor vehicles and motorcycles. Information campaigns on health and safety at work, as well as checks at companies to combat illegal work (undeclared work), were intensified in 2017. The causes of work accidents were the non-observance of the labor protection instructions, inappropriate maneuvers with ignoring the risk situation and lack of use of protective equipment [3]. To identify the sectors of activity that generate the most fatal and non-fatal work accidents, the following were considered-building construction, retail, except motor vehicles and motorcycles; land transport and pipeline transport; manufacture of motor vehicles, trailers and semi-trailers; woodworking and manufacture of wood and cork products, except furniture; food industry; wholesale trade, excluding trade in motor vehicles and motorcycles; and the metal and metal products industry, excluding machinery, equipment, and installations. The situation of work accidents by sectors of activity is presented in Figure 12 . The field of activity of retail trade, except for motor vehicles and motorcycles, recorded the most accidents during the entire period of analysis. This field is followed by land and pipeline transport and building construction. The highest number of accidents in 2013 was achieved in the building sector, and the lowest in the metal and metal products industry, excluding machinery, equipment, and installations. At the level of 2017, most non-fatal accidents occurred in the retail trade, except for motor vehicles and motorcycles, and the lowest in the metal and metal products industry, excluding machinery, equipment, and installations. In 2017, the number of non-fatal accidents decreased particularly in the fields of building construction; woodworking and manufacture of wood and cork products, except furniture; and retail except motor vehicles and motorcycles. Information campaigns on health and safety at work, as well as checks at companies to combat illegal work (undeclared work), were intensified in 2017. The causes of work accidents were the non-observance of the labor protection instructions, inappropriate maneuvers with ignoring the risk situation and lack of use of protective equipment [3] . From the perspective of fatal accidents, Figure 13 , the building sector had the highest number of work accidents. Death rates for this industry fell between 18 and 20 fatal accidents per year per 1000 employees. For 2013, most fatal accidents were registered in the field of building activity, and the lowest in the food industry. In 2017, most accidents were recorded in the building sector and the lowest level was recorded in the wood processing and food industry. The number of fatal work accidents began to decline in most areas in 2017 due to the intensification of information campaigns on health and safety at work, as well as checks on societies to combat black work [3]. In order to identify the age groups involved in the work accidents, an evaluation is made of the following groups: <17; >60 years; 17-20 years; 20-30 years; 30-40 years; 40-50 years; and 50-60 years, Figure 14 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. By applying prevention methods and actions at national level, the age group of 30-40 years and 20-30 From the perspective of fatal accidents, Figure 13 , the building sector had the highest number of work accidents. Death rates for this industry fell between 18 and 20 fatal accidents per year per 1000 employees. For 2013, most fatal accidents were registered in the field of building activity, and the lowest in the food industry. In 2017, most accidents were recorded in the building sector and the lowest level was recorded in the wood processing and food industry. The number of fatal work accidents began to decline in most areas in 2017 due to the intensification of information campaigns on health and safety at work, as well as checks on societies to combat black work [3] . From the perspective of fatal accidents, Figure 13 , the building sector had the highest number of work accidents. Death rates for this industry fell between 18 and 20 fatal accidents per year per 1000 employees. For 2013, most fatal accidents were registered in the field of building activity, and the lowest in the food industry. In 2017, most accidents were recorded in the building sector and the lowest level was recorded in the wood processing and food industry. The number of fatal work accidents began to decline in most areas in 2017 due to the intensification of information campaigns on health and safety at work, as well as checks on societies to combat black work [3]. In order to identify the age groups involved in the work accidents, an evaluation is made of the following groups: <17; >60 years; 17-20 years; 20-30 years; 30-40 years; 40-50 years; and 50-60 years, Figure 14 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. By applying prevention methods and actions at national level, the age group of 30-40 years and 20-30 In order to identify the age groups involved in the work accidents, an evaluation is made of the following groups: <17; >60 years; 17-20 years; 20-30 years; 30-40 years; 40-50 years; and 50-60 years, Figure 14 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. By assessing fatal accidents by age group, it can be noticed that the same situation of non-fatal accidents was also found in fatal accidents, Figure 15 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. The lowest level of accidents was recorded in the age group of 17-20 years. Age groups 30-40 and 20-30 showed fewer fatalities than non-fatal. By assessing fatal accidents by age group, it can be noticed that the same situation of non-fatal accidents was also found in fatal accidents, Figure 15 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. The lowest level of accidents was recorded in the age group of 17-20 years. Age groups 30-40 and 20-30 showed fewer fatalities than non-fatal. By assessing fatal accidents by age group, it can be noticed that the same situation of non-fatal accidents was also found in fatal accidents, Figure 15 . Most accidents were recorded in the 40-50 age group, followed by the 50-60 age group. The lowest level of accidents was recorded in the age group of 17-20 years. Age groups 30-40 and 20-30 showed fewer fatalities than non-fatal. The above-mentioned accident situation involved a number of injury costs falling into the following categories [7-11]:
• Productivity costs: costs related to falling production or productivity that may affect organizational competitiveness; • Healthcare costs: direct medical costs and indirect medical costs; • Loss of the employee's quality of life: the financial assessment of the decrease in the quality of life, such as due to pain and suffering; The above-mentioned accident situation involved a number of injury costs falling into the following categories [7-11]:
• Productivity costs: costs related to falling production or productivity that may affect organizational competitiveness; • Healthcare costs: direct medical costs and indirect medical costs; • Loss of the employee's quality of life: the financial assessment of the decrease in the quality of life, such as due to pain and suffering;
• Administration costs: administration costs related to the application for certain facilities or for the reporting of an accident at the workplace; • Insurance costs: compensation payments and insurance premiums.
These cost categories can be assessed on the basis of stakeholders-employees and family, employers, national government, and society. Indicators that highlighted organizational costs for fatal or non-fatal accidents include the severity index and the average duration index. The severity index, Figure 16a , recorded the most days of work incapacity, reported per 1000 employees, in 2015, i.e., 48‰. Starting with 2015, the number of days of incapacity began to decrease. From the perspective of the average duration index, the number of days lost on average by an injured person can be seen in Figure 16b , and that the duration was decreasing from 2013 onward. The lowest level was registered in 2017, e.g., 56 per 1000 employees. • Administration costs: administration costs related to the application for certain facilities or for the reporting of an accident at the workplace; • Insurance costs: compensation payments and insurance premiums.
These cost categories can be assessed on the basis of stakeholders-employees and family, employers, national government, and society. Indicators that highlighted organizational costs for fatal or non-fatal accidents include the severity index and the average duration index. The severity index, Figure 16a , recorded the most days of work incapacity, reported per 1000 employees, in 2015, i.e., 48 ‰. Starting with 2015, the number of days of incapacity began to decrease. From the perspective of the average duration index, the number of days lost on average by an injured person can be seen in Figure 16b , and that the duration was decreasing from 2013 onward. The lowest level was registered in 2017, e.g., 56 per 1000 employees. 
Trends of Work Accidents in Romania and Bulgaria
Assessing the situation of the EU member states (Table 1 and Figure 3 ), we selected an EU member country to make a series of comparisons regarding work accidents. This section also includes a series of predictions of accidents situations for the 2018-2020 period. In order to achieve this assessment between the two EU member states, Romania and Bulgaria, we have selected four fields of activity: agriculture, forestry, and fishing; manufacturing industry; construction; and transport and storage. These areas of activity have been selected because for the EU (Figure 4 ), agriculture and construction [4] [5] [6] [7] were among the domains with the most accidents; for these domains, Romania registered the most accidents for the 2013-2017 period, and they were also among the areas with the most accidents in Bulgaria [22] [23] [24] [25] [26] [27] . The cases of accidents for the period 2013-2017 are presented taking into account the employee's gender and age.
Assessing the current situation for the EU, the situation of Romania is compared with that of Bulgaria. Both Romania and Bulgaria are EU member states. Bulgaria has 7,054,034 inhabitants, 73.5% is the employability rate, 5% unemployment rate, 100.4% industrial production rate, 3.1% GDP growth, 99.3% total producer price index, and 98.8% construction production index [21, 23, 25] . In 2018, Romania had 19.5 million inhabitants, with 4.2% GDP growth, 3.3% unemployment rate, 83% employment rate, increasing industrial production rate, and 99.6% construction production index [23, 24] .
The situation of work-related accidents for Romania (Figure 17a ) and Bulgaria (Figure 17b ) highlights the fact that the manufacturing industry is registering the most work accidents. The number of accidents in the manufacturing industry in 2017 increased by 23% compared to 2013. Since 2013, the number of accidents has increased in this area as a result of the development of the Romanian industry (a number of multinational companies have entered the Romanian market) [4, 12] . The number of accidents for agriculture, forestry, and fishing did not increase significantly due to the fact that this sector was not very developed in Romania, and there was not much business support 
Assessing the situation of the EU member states (Table 1 and Figure 3) , we selected an EU member country to make a series of comparisons regarding work accidents. This section also includes a series of predictions of accidents situations for the 2018-2020 period. In order to achieve this assessment between the two EU member states, Romania and Bulgaria, we have selected four fields of activity: agriculture, forestry, and fishing; manufacturing industry; construction; and transport and storage. These areas of activity have been selected because for the EU (Figure 4 ), agriculture and construction [4] [5] [6] [7] were among the domains with the most accidents; for these domains, Romania registered the most accidents for the 2013-2017 period, and they were also among the areas with the most accidents in Bulgaria [22] [23] [24] [25] [26] [27] . The cases of accidents for the period 2013-2017 are presented taking into account the employee's gender and age.
The situation of work-related accidents for Romania (Figure 17a ) and Bulgaria (Figure 17b ) highlights the fact that the manufacturing industry is registering the most work accidents. The number of accidents in the manufacturing industry in 2017 increased by 23% compared to 2013. Since 2013, the number of accidents has increased in this area as a result of the development of the Romanian industry (a number of multinational companies have entered the Romanian market) [4, 12] . The number of accidents for agriculture, forestry, and fishing did not increase significantly due to the fact that this sector was not very developed in Romania, and there was not much business support in this field [4, 16] . The construction sector had grown in large cities in Romania as a result of the residential sector demand. The increase in the number of accidents in 2017 is about 20% compared to 2013. Legislative measures need to be improved in this area [4] . The number of accidents in the field transport and storage grew by about 20% in 2017 compared to 2013 due to the increase in activity in the industry, and also due to a lack of highways and adequate infrastructure. At the end of 2018, Romania had approximately 806 km of highway [28] . Assessing the situation in Bulgaria, Figure 17b , it can be observed that the manufacturing sector is the one that records the most accidents due to the industrialization of some areas in the country [24] . The number of accidents in 2013 was 641, 5% higher than in 2017. The number of accidents decreased as a result of the national legislation being updated [23] . The agricultural sector had the least number of accidents because this sector was not very developed. The construction sector Assessing the situation in Bulgaria, Figure 17b , it can be observed that the manufacturing sector is the one that records the most accidents due to the industrialization of some areas in the country [24] . The number of accidents in 2013 was 641, 5% higher than in 2017. The number of accidents decreased as a result of the national legislation being updated [23] . The agricultural sector had the least number of accidents because this sector was not very developed. The construction sector showed a decrease in the number of accidents, reaching 187 in 2017. The transport and storage sector maintained the number of accidents at 290-300 for the analyzed period.
From the perspective of the gender of the employees injured in these sectors, the male gender predominated in Romania, Table 2 . In the manufacturing industry, there was a 30% share of women, and in the rest of the domains, the number of accidents was mainly registered for the male gender. Assessing the situation of Bulgaria, Table 3 , one can notice the same trend as in Romania, Table 2 . The manufacturing industry sector recorded the most accidents, and one-third of them was registered for women. The next sector in which women were injured was the transport and storage sector, as in the case of Romania. Table 3 . The distribution of accidents in Bulgaria by gender [22] . , forestry and fishing  59  5  5  4  57  7  36  2  31  2  Manufacturing industry  460  181  181  183  485  141  417  187  420  190  Construction  220  5  5  6  198  2  178  7  181  6  Transport and storage  235  56  56  66  207  74  218  84  215  81 From the perspective of the age category, for evaluation there were considered-less than 25 years, from 25 to 54 years, and 55 years or over, Table 4 . These categories were considered because the series of data provided in the European Commission database were thus defined. The category "25 to 54 years" has the most accidents, being followed by the "55 years or over" category. According to [17] [18] [19] [20] [21] [22] [23] , most injured workers and workers fell in the category from 25 to 54 years. This fact was also confirmed in Romania [28] . Table 4 . The distribution of accidents in Romania by age [23] . and fishing  3  4  11  5  6  99  98  101  117  121  9  10  21  24  24   Manufacturing  industry  130  132  169  173  170  920  921  1033 1100 1159  147  142  173  210  222   Construction  29  30  32  32  32  319  324  367  342  358  67  68  72  113  125   Transport and  storage  15  17  20  23  24  248  254  292  297  299  45  58  52  65  73 Safety 2019, 5, 12
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The injured workers' age perspective in Bulgaria, Table 5 , shows that the situation is the same as in Romania. The category "25 to 54 years" has the most accidents, being followed by the "55 years or over" category. 
Summary of Findings
The following can be systematized from the evaluations:
(A) For EU:
• From the perspective of non-fatal work accidents, starting with 2016, their number has begun to increase as a result of overcoming economic instability and improving business activities.
•
The largest number of accidents is registered in Germany, France, Spain, and Italy due to the economic level of each country and the level of industrialization.
The phenomenon of low rates of non-fatal incidence can be considered as reflecting under-reporting, assuming that many accidents remain unreported. The incidence rate of fatal accidents is different, as it is much more difficult to avoid fatal accidents (see Figures 5 and 6 ).
The fatal accident situation has been decreasing since 2015.
• Industry development will lead to increased labor accidents, so prevention and control methods need to be supported at country level.
Developed countries, as a result of intense industrial activity, have a high rate of non-fatal accidents.
The industry sector has the most work accidents.
The rising rate of non-fatal accidents leads to an increase in incidence rate.
Assessing the existing situation in the EU, it is noticed that Romania and Bulgaria are member states that can be compared from the perspective of work accidents [1, [21] [22] [23] [24] [25] [26] [27] [28] .
(B) For Romania:
A T-test and ANOVA analysis were conducted to compare the significant association with each category for frequency index of non-fatal accidents and frequency index of fatal accidents. The following were considered: i.
Data were classified into two categories-non-fatal accidents and fatal accidents. ii.
The selected variables for this study were (1) sex and (2) age. iii.
Two indicators were calculated-the labor accident rate index (accidents per 1000 employees) and the frequency accident rate index for fatal accidents. iv.
Significant differences between sex groups were statistically compared using T-tests. The other groups were compared using ANOVA tests and were further compared between individual categories. p values below 0.05 were considered statistically significant. v.
Two hypotheses were formulated (hypothesis (H0)-non-fatal work-related accidents did not present differences between age groups, and (H1)-at least two age categories showed differences for non-fatal work-related accidents).
The results are shown in Tables 6 and 7 . There was a significant difference in the frequency index of non-fatal on gender at p < 0.001 level. The value of male workers (mean = 0.748, SD = 0.076) was much higher than female workers' (mean = 0.338, SD = 0.038). Age categories 30-40 (mean = 0.836, SD = 0.091), 40-50 (mean = 1.162, SD = 0.208), and 50-60 (mean = 1.062, SD = 0.138) showed higher levels of workplace accidents. As a result of the value of p, the null hypothesis was invalidated, and the hypothesis according to which there were differences in the number of accidents by age classes was confirmed. Following the same steps, the two hypotheses are considered-(H0), fatal accidents do not show differences between age groups and (H1), at least two age categories show differences for fatal work accidents. By comparing the results obtained, it was observed that working women (mean = 2.738, SD = 1.014) recorded one-third of men's fatal injuries (mean = 8.548, SD = 2.023). It was noticed that for the 40-50 category (mean = 2.408, SD = 1.454), the most fatalities were recorded, followed by the 50-60 category (mean = 1.748, SD = 0.890). As a result of the value of p, the null hypothesis was invalidated, and the hypothesis according to which there were differences in the number of accidents by age classes was confirmed.
• Employee maturity increased the accident rate (see Figures 14 and 15 ).
As a result of the statistical analysis, it could be noticed that for Romania, the 40-50 and 50-60 age groups were the most vulnerable to work accidents. A cause [2, 3] 
In some areas of activity, e.g., retail, except for motor vehicles and motorcycles, the accident rate was increased requiring prevention and control actions.
• Land transport reported a considerable (28%) fatal accident rate in 2013-2017.
(C) For Romania and Bulgaria:
• For the areas of activity analyzed-agriculture, forestry, and fishing; manufacturing; construction; and transport and storage-Romania and Bulgaria, the comparable countries from the economic perspective [23, 24] , showed the most accidents in the manufacturing industry sector.
For the domains assessed, the regression analysis led us to the following trends in Romania and Bulgaria. The closer the R2 value to 1, the better the fit.
For the agricultural, forestry, and fishing sector, for Romania, R-squared of 0.9355 means that 94% of the variance in the data is explained by the line and 6% of the variance is due to unexplained effects. If the level of development of this sector is maintained and the competent institutions do not develop new procedures, the trend of accidents at work is rising, reaching 184 accidents in 2020 (Table 8 ).
• For the manufacturing industry, R-squared of 0.9392 means that 94% of the variance in the data is explained by the line and 6% of the variance is due to unexplained effects. The number of accidents for the forecast period 2018-2020 is on the rise, reaching 1857 accidents in 2020.
For the construction sector, R-squared of 0.9588 means that 96% of the variance in the data is explained by the line, and 4% of the variance is due to unexplained effects. The number of accidents will increase, reaching 594 in 2020.
For the transport and storage sector, R-squared of 0.972 means that 97% of the variance in the data is explained by the line and 3% of the variance is due to unexplained effects. Accidents in this area of activity will be increased, as the situation in the country is not improving with regards to infrastructure and legislative procedures. In 2020, there will be 472 accidents.
For the agricultural, forestry, and fishing sector, for Bulgaria (Table 9) , R-squared of 0.7713 means that 78% of the variance in the data is explained by the line and 22% of the variance is due to unexplained effects. The trend of the number of accidents is decreasing, as shown in Table 8 .
• For the manufacturing industry, R-squared of 0.8591 means that 86% of the variance in the data is explained by the line and 14% of the variance is due to unexplained effects. The number of accidents for the projection period 2018-2020 is decreasing, reaching 575 accidents in 2020.
For the construction sector, R-squared of 0.8591 means that 86% of the variance in the data is explained by the line and 14% of the variance is due to unexplained effects. The number of accidents will drop, reaching 149 in 2020.
For the transport and storage sector, R-squared of 0.0511 means that 5% of the variance in the data is explained by the line and 95% of the variance is due to unexplained effects. Accidents in this area of activity will amount to 300 in 2020.
• Assessing Romania and Bulgaria, it can be noticed that in Romania the number of accidents is increasing, while in Bulgaria, except for transport and storage, the number of accidents is decreasing. 
Discussion and Model Proposed for the Prevention and Control of Work Accidents
Taking into account the EU actions to reduce the number of accidents, the EU Strategic Framework on Health and Safety at Work 2014-2020 and the National Occupational Safety and Health Strategy for the 2017-2020 periods are further assessed. Analyzing the steps implemented at EU level and Romania's capacity to adapt to the improvement of the fatal and non-fatal accident rate, this section proposes a model for the prevention and control of work accidents in Romania [1] [2] [3] [4] [5] [6] [7] .
The EU Strategic Framework on Health and Safety at Work 2014-2020 provides for the following actions [1] [2] [3] [4] [5] [6] [7] [8] :
• In-depth consolidation of national strategies by reviewing EU member countries' strategies, creating a database that supersedes all the actions being implemented and conducting periodic meetings for debating the results. In order to develop a strategic model for the prevention and control of work accidents, a number of existing models in specialized literature have been evaluated [17] [18] [19] [20] [21] . The first model underlining that the group of young people in Canada aged 15-24 was at a higher risk of traumatic occupational injury and a PICO framework (population, intervention, comparison, and outcome) had been developed. It was emphasized that specific indicators must be proposed to reduce the number of accidents, and the existing measures were not sufficient. Thus, it was underlined that legislative changes must be major, at the country level [17] . In the research by Mehmood et al., the situation in Qatar, a high-income country, was presented and evaluated. In Qatar also, there were a number of challenges in ensuring the health and safety of the population. This research proposed a concerted action framework through multi-sectoral involvement. This proposal underlined the importance of including the principles of damage control in the Qatar context. In the study presented by Kim et al., in 2016, emphasis was placed on developing a prevention and control model based on how to change safety cultures both in theory and practice at the workplace, and underlined the role of preventive culture at national level. Using empirical experience and analysis of previous models, it can be emphasized that legislation needs to be improved to prevent injuries at work. Improving legislation mainly refers to the proposal of measurable indicators that each sector of activity or company has to meet. The stages of the development of this model are-(1) the evaluation of the statistical data and of the existing legislation at EU and Romanian level; (2) focus group with experts from the Romanian Territorial Labor Institute; (3) systematization of the preventive and control framework; (4) theoretical pretesting of this model in 10 companies from the manufacture of motor vehicles, trailers, and semi-trailers (this model has been sent and OSH experts have amended and modified the model according to their own experience); and (5) finalizing the proposed model based on the empirical experience of the authors. By evaluating the strategies and the evaluated statistical data presented above, at EU and national level, the authors proposed a model for the prevention and control of work accidents (see Figure 18 ), especially for manufacture of motor vehicles, trailers, and semi-trailers. The basis for this model is EU legislation and national legislation. For these laws to be applicable at the enterprise level, organizational culture needs to be addressed and strengthened. The proposed model is based on four entities that complement and influence eachother:
1.
National legislation-the proposed framework takes into account all national legislation, being the basis of the present proposal. This entity is influenced by research and development (R & D) that can develop new methods for risk assessment. In turn, it influences R & D by developing new challenges to be addressed.
2.
Stakeholders-they are among the most important parts of a company. They influence and are influenced by organizational culture, directly contributing to the development of new organizational strategies. Organizational culture includes the ethics and norms appropriate to a company and interacts, in particular, with shareholders and stakeholders within the organization. Organizational culture based on training and real occupational risk assessments contributes to reducing hazards and risk causes. 3.
Personal motivation-according to the personal factor, the level of education of the employees, the model takes into account the typology of the employees of the field of activity. The level of education and training area contribute to the development of a competitive framework. This entity directly influences the preventative and control framework (indirectly by training level of the employees). The important factor to be taken into account is personal motivation, i.e., involvement of the employee in preventing accidents at work. As motivational factors, the human personality, cooperation, and ability to meet the requirements are part of the mandatory dimensions of personal motivation at work.
4.
Research and development-this is the entity that influences and is influenced by national legislation and contributes to the development of new methods for risk management and prevention. It also influences the Shareholders of the organization. 
Conclusions
As a result of the evaluation, we can see that the intensification of the activity of the industries will lead to an increase of the number of occupational accidents. In line with the existing [1] [2] [3] [4] [5] [6] [7] projections, industry will grow, the number of employees will increase or the level of automation will increase; thus, prevention actions are those that need to be implemented at the organizational level. At the same time, national legislation is based on EU legislative requirements. Actions help prevent and control accidents. Prevention and control influence EU legislation.
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Conclusions
As a result of the evaluation, we can see that the intensification of the activity of the industries will lead to an increase of the number of occupational accidents. In line with the existing [1] [2] [3] [4] [5] [6] [7] projections, industry will grow, the number of employees will increase or the level of automation will increase; thus, prevention actions are those that need to be implemented at the organizational level. Prevention actions involve avoiding risks, assessing those risks that cannot be avoided, tackling the risks at source, implementing innovation, prioritizing improvement actions, replacing hazardous substances with some less dangerous ones, and implementing global policies that integrate organizational values.
Involvement of organizational culture and individual motivation can help reduce the impact of occupational accidents. The existence of an investigative model helps managers to understand the steps that contribute to reducing accident rates. The next step consists in detailing the investigative model and its application in practice. As a result of the application, the necessary changes and correlations will be made, and then a complex model for the prevention and control of workplace accidents will be proposed.
For the consistency of the presentation, some data series have been uniformized because the same indicator has different values in different data bases. Priority was given to the European Commission data.
The limitations of the work refer to the series of data that are incomplete for some countries or years. At the same time, some data series show differences, for the same period or country, depending on the source of the collection. Another limitation refers to the fact that many accidents are not reported (fact found in the national reports).
